In the title compound, C 21 H 18 O 4 , the dihedral angle between the naphthelene ring system (r.m.s. deviation = 0.014 Å ) and the benzene ring is 9.68 (1) . The C atom of the methoxy group of the naphthalene ring system is almost coplanar with the ring [C-O-C-C = À2.0 (3) ], whereas the C atom of the methoxy group of the phenol ring is slightly twisted [C-O-C-C = 6.2 (3) ]. An intramolecular O-HÁ Á ÁO hydrogen bond generates an S(6) ring motif.
Structure description
Chalcones are a family of flavonoids which have a general C6-C3-C6 carbon framework. In contrast to other flavonoid families, chalcones possess the C3 unit as an , -unsaturated carbonyl (enone) group. In the enone system, the C C and C O double bonds are in a cis conformation along with a single bond connecting the two double bonds (scisoid) . According to recent reviews (Mahapatra et al., 2019; Zhuang et al., 2017) , natural and synthetic chalcones reveal diverse biological activities. In addition, when a chalcone has a hydroxyl group adjacent to carbonyl group, it tends to react via an intramolecular Michael addition to form flavanone, flavone or flavonol derivatives depending on the reaction conditions. The crystal structure of a flavone derived from hydroxyl-chalcone was described recently (Sung, 2018) . In continuation of our work in this area (Ahn et al., 2017) , the title compound was synthesized and its crystal structure was determined and are reported here.
The molecular structure of the title compound is shown in Fig. 1 . The C2 C3 double bond of the central enone group adopts a trans configuration [H2-C2-C3-H3 = À179.2 ]. In the enone system, the C=C double bond and C=O double bond are not in the same plane [torsion angle O1-C1-C2-C3 = À17.6 (3) ]. The C atom of the methoxy group of the naphthalene ring is almost coplanar with the ring [C14-O2-C5-C6 = À2.0 (3) ], whereas the C atom of the methoxy group of the benzene ring is slightly data reports twisted [C21-O4-C20-C19 = 6.2 (3) ]. The dihedral angle formed between the plane of the naphthalene ring system (C4-C13; r.m.s. deviation = 0.014 Å ) and the plane of the benzene ring (C15-C20; r.m.s. deviation = 0.006 Å ) is 9.68 (1) . An intramolecular O-HÁ Á ÁO hydrogen bonds generates an S(6) ring motif. (Table 1) .
Synthesis and crystallization
2-Hydroxy-6-methoxyacetophenone (830 mg, 5 mmol) was added to a solution of 2-methoxynaphthaldehyde (930 mg, 5 mmol) in 80 ml of ethanol ( Fig. 2 ) and the temperature was adjusted to around 275-276 K in an ice-bath. To the cooled reaction mixture, 7 ml of 50% aqueous KOH solution were added, and the reaction mixture was stirred at room temperature for 20 h. This mixture was poured into iced water (150 ml) and was acidified (pH = 3) with 6 N HCl solution to give a precipitate. Filtration and washing with water afforded the crude solid of the title compound (802 mg, 48%). Recrystallization of the solid from ethanol solution gave orange blocks suitable for X-ray diffraction analysis (m.p. 472-473 K).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Table 1 Hydrogen-bond geometry (Å , ). Computer programs: APEX2 (Bruker, 2012), SAINT (Bruker, 2012), SHELXS (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) , SHELXTL (Sheldrick, 2008) , publCIF (Westrip, 2010).
Figure 2
Synthetic scheme for the preparation of the title compound.
Figure 1
The molecular structure of the title compound with displacement ellipsoids drawn at the 30% probability level. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.21 e Å −3 Δρ min = −0.20 e Å −3 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
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Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
